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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device, enabling 
reduction in power consumption and size. 

SOLUTION: The liquid crystal display device is provided with a pixel array 
part 1, address decoders 2, 3, display memory 4 (VRAM), and a VRAM 
controller 5, and transmits and receives signals to/from a CPU 6 and a 
peripheral circuit 7. The pixel array part 1 is of an area gradation pixel 
structure, in which each pixel is composed of a plurality of one-bit 
memories. The whole pixel array part 1 is divided into pixel blocks 
consisting of plural pixels, and one-bit memory rewrite is performed in 
block units. The one-bit memory is of a dual word line structure. 
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[0 0 4 2] £ZLZX\ i9Atil 

2^>©bjmii o o 0>wnzy*-*m&mmr*m&WR 

bfc#. 0 9 B iZTjktk o IC. »«rr*2 0©SJH*l 

[0 0 4 3] (^-fX^l^r^bP-^©^) 01 
©VRAM4£VRAMP>hP-7 5te7>3 1 u/y'{c£,>:s!>£ 50 
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[0 0 4 4] Ell 0 (iVRAM 4 tVRAMn > h P— y 
>=f- y 7°\Z g; t Sbfzy 1 ^ X Zf \"i P > h D — y © :7*P y 

ymx-fcZo 0^©5^x:7V-f p>Kp — CP 

XH/F) SP4 1t, ^* l j3>hD-742i:, x 
f X!7V-fFIF04 3 t. J|/7i'77 7'f-7"Jl'4 4i < 
VRAM4 §£&*-S£1SIeI8&4 5 tt*tHU 7*a Z 
7KL^X^^[hIS&4 6 «t. 7KU^*Jft|Hl»4 7i, 0 

5-f>^7i-X (I/F) S$4 8 ££#-r&. 
[0 0 4 5] «#&*&«IeIS&4 5 «. C P U 6 #VRAM 
4 ©rt#*S^^fcS*^K«-r-5. VRAM4©F»3§j&t 

4 6(1 0f^«MWF«JtC«*ift^.6nfcIii***trlB*^' 
P-yy-#©7 Kl/X£fg£-rs<, 
[0 0 4 6] 7 KU-X^Ie]g&4 7 «. CPU6^Jg^ 
LfcVRAM£f?S!©7 Kl/X^ffl«7'D7i'7 Kl'XfC 
S^TS. ;i'-yi'777'f-^l'4 4tt, CPU6#Jt 

[0 0 4 7] (#-^-^^^tU^00/hS«S^j& 
*) ±>!BL&EI7©|5H»©«£\ 1 e-y {C^- 
*«r*€r&tfl®fC. h7>> f XiS'Q7$^-7('LT^ ; & 

£ 0 £ ©«-&©•?— ^©Htltt. I 
V4©Lf^lKf,ot+agST t t^. MZ-ii, -f > 
A-^IV3, IV4©Ut^fi«. i^fi^t** 
JtiCAnT2.5ViO.3V if ^-^H^2.2VW 
T©»-&K:ttn— U-^PtBMlSn. 2.8V£A±©^ 

[0 0 4 8] -e-ClT. 0 1 1 IC^fJ:-5{C, 0 V - 5 V 
SffiCOx^^^A-y^T- 5 0CDtB7j£. 7ta^Ay7 
7-5 1 tCT2 V-3 vm.lfcomnVZU'OVi'y 
», 1 tf-y h^^EU 5 5 ic#t^-r^o CintCj;0. ^» 

[0 0 4 9] Sfc, l\dy h^^V 5 5fH(DHZ\MZ^ 

mc i s^atsoAiSii/U. dcoct^^Mci^ 

-^IV3, I V 4 ©aJSa«** < T7- l«**«fittft 

fc> l/tf6<»K5feje«!8»cilja-C , #*. ^t*3. ^MC 
1 t> ©T*!4 < T <k < , IsIBS \zm± L X V > -5 

[0 0 5 0] 3^C, 0 V- 5 vmmcO'riSf'A'T-? 
7T-oy/\-'y77 5 HCkO. 2 V- 3 V&-2>t,^± 

i v-4 v©/j^ffi(cf tiCcto. "r—zftmrncD 
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yr<DRt>Oiz, {§-*§•©□— //vnaSCT l V-4 v 
[0 0 5 1] -?5. 0 5©VJl^:/l^1r;&<»:©l|Eile] 

©, 0 1 2 ic^-r j; ^ fc. >hm.mz&&Tz>T-rutm 

7775 lCDfggfilJtC, ^(i{C^-r^U^^->7^ 

[o o 5 2] mi 3\tu^)Uzyy^ 5 2<D~-m^-rm 10 

g&0. Ell 4(iil 3©0&©Am73&J££*-r0T& 
3„ l314tC*3ViT. 300nsec£Tte;W 7?SW1 # 
*>LTXi'7? ; SW2«^7t5. C©fc©, 013 
©a^^C 2©£#jm<g«1.65Vfr&& 0 d 
©ii*. -f >A*-^5 SWAtB^S^f^X-f 7fSW3 
*^bT#Stt^Jcab^.fc*. -f >/\*-^5 3©AtB7J 

[0 0 5 3] 300ns ectWiX-f 7fSWl#t7LT 
^7f SW2*S*>t5. CtlfCiD. L#^ffifcf£> 
^>^iCJt&Dfc*£E{C^-r«>. 20 

[0054] mi 5U7toyn777 5 1 mmnwm 
tz®ffimT~$>z>o y 7 5 1 ©atj^jc 

«. X^f7fSW4, SW5#!Jg^£*l. T^D^m-;/ 
775 lCDtii^^{Ctt3>7 ; >-y-C3^^LT'f 
5 4«3nTV^. 
[0 0 5 5] 7tD^A'777 5 1 tt, fMMCte0 1 6 

-5. **ntt. 01 6 B©J;5tc^ft*mi[5iS§fgj£t::L 
Tfc<fcH„ 

[0 0 5 6] ±j$Lfci!iS^«g-C : «> H^Tlz-l'gBl ft 30 
©1 fc*y £SRAM$tiglCf ^m^WPRXstzlfi. DR 

AM^jfi^taft^f^jfi^bTfeiV^ HI 7J41 tfy 
h^'J B. 01 7 AteSRAMUfjg© 

09, 01 7Bttj^tft«fS!*ifiO«, 01 7Cf3DRAM#t 
it©#l£:^LTl^-i>,> 

[0 0 5 7] SRAM£$fJ5£-r3-r >/N*-^CPM0S h 7 >v f 
X*£&jftlcB#8l*.fc*>©;^0 1 7 B©ffi£n:il«f8 
0 1 7 C f£^-fDRAM«fifi©«^. j&R 

B»«««»ey hCTilCK^SnTVi*. 40 
[0 0 5 8] 01 8«01 7CCDDRAM«ig©^-l'5>^ 
0i'SO*V^T01 7 COidf^SrittHJ-T 
*. «®*EEVDDt«flfi«BEVSStt. -t©S6*5VK:« 

[0 0 5 9] x-^»^ii*-©^raB<£l5iHJt-«). 

01 7C©>7-b*i»Wi£?gtt<t 

mmzriT^z. 50 
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[0 0 6 0] "7— K*Wi£#JgttlcLT«^A 

*a-u^;ncr*t, •Y>/t-^©ji/-7***iSttft: 

[0 0 6 1] ifctC, m^SBiSr^®$-a-S„ CtliCJ: 

0, c s U"^;H4ttjigu^;nc^fi$ns. •£•©«. 7 

[0 0 6 2] y-^fili^flBIH+ORte'J^Uy^ 
ate. £TF©WefT:fon-&. 01 7Cfc*Wr. 

»©-f>/x-*©y-Hc»wfcfiu$3n*. «^A*t 

anisic s cttain*. ^fc i^sAd+o 
u ±ie©#m^«g03g-ro 

[0 0 6 3] &*5, 5^— ^©'J 7l/y->all =f— 5> <» 

»£&*€frtofcv»»IIBI (7*7>+>^»W) icfrfrn 
[0 0 6 4] 019(1 ^ 'J 

[0 0 6 5] 02 0 liDRAM#|jg© 1 tf y h ^-t U SrfUffl 

BS«fiK*^-r7*D-y^0Tfe-5o H2 OttlSIR&KjSte. 

U7 1/7-/3 0SS^ * ©DRAMriifSltt <~> nT^S ,SXi i 
DRAM^jfiiC-r-S^ltT. SRAM^jfiiOfcHI^ 

[0 0 6 6] R±T«, 1 tf y h ^ U (cSBtfe^nfeffe 

a u^)i\z&~3< &m&m is < iftHJ istztfi, ys?^;n* 

K»*atya«©***at>#fJBT?*«. «-S'J®^4bi 
t^t'JtU ^F&^jj^— HTlWt'J^- X©4bit 

6-8bit*^{CT'^-5o Sfc, *5fiMK*W***Jitt 

[0 0 6 7] 1 ©*iS^«©^^*^SB©$f 

[0 0 6 8] COffii^tii. PDAffll;lHf,n 
Sjt}ft4-f>WX, ^iB5giS320 (X3) X480©* 

[0 0 6 9] 02 111 d©^S«*SB©ffiBS«fi£ 
0, 0 2 2 tt*^fflsii©«lB&#§j£0, *3«fcDC0 2 3«^ 
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ft«jRg«©--«*«&»rBBIT» S. 
[0 0 7 0] lOM^StU. %iS«i^:lTMA 
«^5^eM7KI«2 0 0±l:, **7l"f« 
1, -*t0Y7t ; l/Xf3-y2a, 2b, XTFUX 
*«tOt01 (f«)VRAM=l>hD — 7 5©t8t6 
©— »*rt*Lfc-f — 7x>f;*a&5 at*. MpM 
^&yU3>- h7>vX^ (p-Si TFT) tCiO— # 

W»:j&/£Lfcfc©T?&£. 

[0 0 7 1] ±12 Life -T — 7i-f XgB5 a^TK 
S1K2 0 Olfc-ftWODStSCtT. «Jfi-r*^5 10 
7^ vtf • 3>hD-7 I C 5 b©m*£>&£*£MT 
€?. CtUC^O^:^ s/£ • n> ho- 7 I C 5 bSr 

[0 0 7 2] Z.(Dm. 7KIS2 0 0±lClt EUcf 
©VRAM3>bO — 7 5©£g#g©— gBtS^^U (VRA 
M) 4££ WZ&iztbtiifv? ■< v>7 • =l> 

FD-7lC5bt, DC/DC3>A*— ^^CDljUlHl 
B&£F»?j£L;t®K I C 8 t*iCOG (chip on glass) 20 

[0 0 7 3] y77^7^0>hD-7lC5bBy 
XfAA'XL 1 *iH IC8B@ 

[0 0 7 4] «*7K»1I1 -tidiLfCcfc^{^®iN 
I&320 (X3) X480T«fiS;^n, **jS«©£t-C2^ 
fiJStU $^±Tt?4 73-fiJ$nfc:160 (X3) X120HS 
*^^£^8^D>yi7 (Al~4, Bl~4) tCE#-$n 

m^Tls-Cmi PiCO&fUyZ (Al~4) (JY7 30 
Kl/^f 3-^2 alC«koTSI»3n, *7*n 7 ^ (B 
1-4) tiYT h*l/X5^n-y2 bKU;oT*!l»3tt 

-So 

[0075] u-r i *«u«r ****H*tt, 

III 2 2 IC^T J; -5 ®«Jtsp#* 2 : 1 ©M^liiXtt 
181a, 8 1 b*-5-n-?n«tx.TVi-5. il©!^ 
IB3|S«ffi8 1 a£#ft*«Vcoi£©Hfctt*a««CL 
catf»»riS3tl. jg 2 ©BJ&^HJMIS 8 1 b t*ffttt« 

[0 0 7 6] miSiJH^«ffi8 lalC*fJSLT, 3 fc?-y 40 
h7j-©iii^x-^DATASiB1t-r-5DRAM7 1 a-1, 7 1a 
-2, 7 1 a-3<h, #DRAM7 1 a-1, 7 1 a-2, 7 1 a-3 
{C^LTiS^en^feiifflTFT 7 2 a-1, 7 2 a- 
2, 7 2 a-3£, &DRAM7 1 a-1, 7 1 a-2, 7 1 a-3 
K#LT*aiC»Jtsn*U 7l/>y>a.[HlSS7 3 at, 
Sll S'JHiltlHI 8 latU7U-y->j.lHlSS7 3 atOK 
fcE«£n*«tt£teiaf&7 7 atsWKtt&n*. 

[0 0 7 7] £ fc, ?g 1 IiJHgtfl;® 8U01/2 ©® 

mz*>-3'%2mmmn.ms lbtc^LT. 3 m? 

©B5^— ^*ffiti-r-g)DRAM7 1 b-1, 7 1 b-2, 7 1 50 
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b-3t. #DRAM7 1 b-1. 7 1 b-2, 7 1 b-3tC*fiSL 
TS^5nSgIffiTFT7 2b-l, 7 2 b-2, 72b 
-3£, &DRAM7 1 b-1, 7 1 b-2, 7 1 b-3l:MlT* 
m\ZW>rt*>t\Z>*)7Uy~/a.m'®7 3 bt. SttK£[ol 
S§7 7 bijWRtf sn«. 

[0 0 7 8] g fc. ^1 BJ«CTH*ttff 8 1 a £S6 2 g>J 
«*iS^m®8 1 btomtctt. ^ffi^SCLca. CLcb 

[0 0 7 9] DRAM7 1 a-1, 7 1 a-2, 7 1 a-3, 7 1 

b-i, 7 1 b-2, 7 1 b-zcD^n^emt. •9->yj>y 

h^>> ? >;^STrl~STr5t$aCsO~Cs5t$r*-r«)o 
[0 0 8 0] 'j7l/<yyalalK7 3a, 7 3bll 0V 
(Vss) *5J;Z>*5V (Vdd) 0«EE9-< n. 
m.Vmffi.Ztl1Z2-Z><D-1 >n— 5> I VI, IV2i. fi) 
©©-f W\*— ^ I V 1 ©A^Sfl^i&ao-f >A*-37 I 
V2©ffi*SSKPt©|IBtC*«*nfc«KlTFT 7 6 a, 
7 6biS*t5. ^LT, »8«)'f>/WIV10 

a*sn^«ki;»a©'f >7N*-iy i v 2 ©massif ««• 
ttseEiss7 7{cs^$nrv^-2>„ 

[0 0 8 1] $t\Z. m 2 1 ©ttifcjftjjHjaiOiftflMCO^ 

[0 0 8 2] 021 ©ftiHSt^SBtt. BttPtP (#* 
^H«2gJ*^iii^mffi8 la, 8 1 bT*§j££tt-5>) £ 

/wxufcw ( i 7 u-AMHKj&*rara©sfc* 3 o 

3^^) »W©^tTB#W©lt^*, 1:2: 4tt4) 

t?< 6 4Pgia«*Sr*ST-5fc©T$>«.. 
[0 0 8 3] UtLTDRAMSfflATl^ 
#ihiii^***-r^^Jctt^iaKl!jleIga©W)f^ 

jj*fi«O8 7'Dyj'Oi4IWI)l:J:0. 
[0 0 8 4] f£L<te. 4 y>7 • a> hD-7 I 

C«, ^77^77 0>hn-7 I Crt©7l/-A/ 

^'J ©Mff**J5:l^aira{C«mag I C 8 lC#;il:ffi*§SHUT£ 

aau cinfcao'^TSjii i c 8«-gB©yp-v^© 

[0 0 8 5] tf. ^77-f <yi7 • 3> hD-7 I CtC 
B*#x-^data©A7375^V^-&(C-^^TlK^-r-5. 

[0 0 8 6] f*©«I*5iiT«. i/77^7i" 
n>hD-7 I CfCI!fc^x-^data©A#rt^M§-S-T 
aboTfc. y"77-f7^-3>hD-7lCligl;i7 
U—A7>©iii^x-^*ttJ73LT^^:^, d©^IM^J© 

i/57^ -y^7 • n> |-D— 7 I C#><=>©— -a©S*^— 
^data©ffi7j£f?±£-a-£;i£#T#-5o CtliC 
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[0 0 8 7] H 2 4 tt C 1 7 I/ - AMKrt 

[0 0 8 8] St*. B^J t 1 - t 2 (DfWTte. DRAM71b- 
l<&*»CsOt£?— :5^nb£frLT0 fcf y M(Z)t-^ 

"0") ^««fSn-5iit>i:, DRAM71a-l<£>^ 10 
SCs3Klx— ^SXnaSr:frl,T3 fcfy hBCD^— ^ (09 A 

[0 0 8 9] ^(D^, «r»J t 2 - t 3 (* 1 

•eta, «ttjE<Eia»7 7fcA*sn*«itm^PoiA3WA 

5Hm@8 1 atCteSV (Vdd) OttffisW, ^2giJ^H 

^@ffi8 i btcttov (vss) (Daffi^-tn-ensJips 

43 0, CltlK:J:DJBl*3R*liIrt (»« t 2- t 3) 

au B2mm^mmmu8 1 bc#*t*«ntt** 

[0 0 9 0] *Oft, B#giJ t 3 - t 4 ©MTtt. ffiffft 
-5§A£/W l/^JU:i£bT, »l*«fctfS2B]**IH 
*«®8 la, 8 1 b<Dmi$L&ttfamUmfflcom\Zisa 
cn(Cj:D, ffi»SSCLca, CLcbldftRp 
SftTUSifttt^fc^fSn*. DRAM71b- 

(fiflAffl") 3&*««fSn*tit)K, DRAM71a-2CO§fi 
Cs4£<?—*«SXna£;frLT4 tfy HOr-^'fO") 30 

[0 0 9 1] tt*J t 4- t 5 (S2^«9M) 

Ttt, «ttReia»7 7»cA*ansattm^PoiA*«A 
-f poibjWd— u^;ncK)eati, sg 1 I'J^b 

mm® 8 1 at:(J0V (Vss) <D«JE**, S2VJX**IB 
*«S8 1bfCtt5V (Vdd) ©«£E^*n-?nH3aa 

(Wf*Jt 2-t3) tt, J8ini*^HX«S8 1 alztt 
*r*««tt^iKWlx, *2BJ**iB**a8 1 bJC 40 

[0 0 9 2] Wf*J t 5 t 6 ©BBTtt* $»ff 

^At/WU^CRtlT, »l*5<fctf»2ffl**B 
St^JI8 la, 8 1 b<D«fi[S:*HRl«a«ffiVcomtc:->3 
-h^iirSo inCiO, ftS^fiCLca, CLcbfclffi&Hr 
$nT^5ifir(il^f^MStl§o DRAM71b- 
3cD^gCs2lC^-^iSXnb£^LT 1 fcfy hgCOr-^ 

(0iJx.tr D *««RfSn*ttfeJC, DRAM71a-30#B 
CsSJC^— ^»Xna*^LT4e^ h B to?— 9 C 0" ) *« 
«}*$n^o 50 
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[0 0 9 3] Rf*jt6-t7 (»3S*»WH) 

Ttt, *H:R<EEH»7 7iCA*a*l««tt««olA3&tA 
-f l/^;k PolBtfn—l^Jl/fclRffiStt, SlBJSSi® 
«g8 1aM5V (Vdd) co«EE*^ ^2 9J*^H 
**S8 1bfc»40V (Vss) ©«EE««*n*nffins 
*l£o M, »A«S0!)«EBO VCRtSftT 

einiCcJ;OIS§l«^WP 0 1l*I (B#£ijt2~t3) 
tt. R1IISSIMI8 1 a K#*-r***tt3toW8 
«U B2Mtsmtl8 1 bK#JsK-r*«*tt3t^ 

[0 0 9 4] ZKBcfctSK, **JMITtt, ®«PgiS^H 
3S"r^fc*0 2o©SJ^H3R«ffi8 1 a, 81bt, 

-sb3*«jbib («i^»3«^)nn<ojftflri«mojt* 

ttl : 2 : 4) £ *a*-&t>*fcB»teJ: D , 6 \dy V 

[0 0 9 5] N. AJBIBfc*ViTtt, UttSfi 

0B7 7fcA*<£tt**te«#PolAttD— PolB 
tt/W l"*;i/»;:RJtT£n, *^»|Rl«ai©«EEtt5 Vfc 

[0 0 9 6] Jt^JtCO i o\Z. 021 

<DAt}W£^m&\ZXT FUTsT^-yomft&ZE&Z 
#±2 It* rtjKSnSDRAMKfii^SnfcW*^— ^DATA 

[0 0 9 7] Jfcfc, ±B©*««*}WIKli/t«K, ^9 
^ v9 • 3>hn-7 I CKBMfcT*— ^data^A^S 

[0 0 9 8] ff^y^f y & • 3>hD — 5 I C te£> C 
PU6 (01#i) ^^yXrA/ULlS:^LT'>X 
T^^Dy^SYSCLKt*^ Bfcfifc^— ^datafe ct^d O 
Ufelftx— ^dataOT HUXr- ^adrs*<A**n*, ^ 
5 7 4 yi? ' 3>ho — ^ I Ct4> C07KI/Xt-^ 
adrstcS^l^T^^^^ . n> hP-7 I Crt<£>:7 

[0 0 9 9] y?7-fy?*3>hD-?ICIt A^J 
$tl^> yXfA^P >y ^SYSCLK{ca^^TXT H l/Xf 
3 — ^3*#JW-r^X47P^^XCLKtXX^ — hXST£ 

^— hYSTS-f — 7x<^«5 ata*T*. * 

fz, >fy7 4 • d> hp-7 i ctt, 'g.mznrzvk 

Q&T— ^datafC^LfcA 1 ZfUyi? (DWiM^T — ^DATA 

-f >?-7x^f XgB5 a(Cffi^-r^)o 
[0 10 0] -f >^-^x-TXgP5 att, A^^tl^X 
^XCLK^So*^TY^7 D ^YCLKS^JSgb, C<D 
Y^Dy^YCLK&cfctfYX^- hYST^YT Hl/Xr3 
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— ^2 a, 2bl:ffi*U SfcX^Oy ?XCLK43cfctfX 

H*x-^DATA*3ct^7 Fl/X^-^ADRStCSo^, Y 
7 Kl/X^-^YADRSSrYZ K l/Xr3-^2 a, 2 b 

-^xadrs^xt tcm^r^o 

[0 10 1] X7KI/Xt^-^3H A^tl^HSf 
7-?Vk1A&£.Z$XT KUX-r— ^XADRSJCStJliTH 
/ 2 18KTA 2 y9<D — *¥iH* 7 -f > lC*fj£ L fc 10 

^^^^DLTH^-^DATASr^Jf-r^c fit, 5* 
-^IF7<A'XDR, r-^ftWJ^^yxsWS 
^TLTA2 ^n^^t^lK-rSx— ^«Xna, XnblC, 
»JfcT*H*x-*DATA*ftlfy MH^JH^Hi*"***. 

[0 102] Y7Fl/Xr3-^2a, 2 bco^n— H 
gBDCte, AA$tl§Y7 FUXx-^YADRSfca^V* 

tu fam&2Ltettjfommizmn (a,wi-w3,sai-sa 

3,PolA,PolB) ^m^T^o 20 

[0 10 3] @ 2 4 C^tA 2 y D 7 ^©^^ ^ 
X7 \*U7>rZl—93fc&A27uy9\ZttJ&r*5 s — 
*«Xna, XnbJC 6 bf y FO]B*x-^DATA*«Ha^:«*& 
$n^>o Sfc, Y7Fl/Xr3-^2a^^>^J> 

h DAT A CO 0 fcfy h @ #*DRAM 7 1 b-KaSSCsOfcfifcJf S 
tl^xh^tC, 3bit#DRAM7 1 a-l<DSSCs3tC#J$$ 

n^>o *{:*>yu >^A c ;^xw2^^^n^^T\ 

6 tf y h DAT A (7) lti^M **DRAM 7 1a -2<£>#4Cs 1 IZ 
KftZtl. 4bitB^DRAM7 1 b-2<DS«Cs4td««FSn 30 
£0 ^{C1t>7 P U >^/N°;i/XW3^#t^$nfcP#^T\ 6 
fcfy bDATA<D2bitg^DRAM7 1 b-3©S«Cs2^«j*S 
5bit@^DRAM7 1 a-3<D«SCs5fc:fiyS3*l£. 
[0 10 4] fi&JAfcf, 5fe©^JKJ8tS^:0, DRAM 7 1 
b-1, 7 1 b-2, 7 1 b-3, 7 1 b-1, 7 1 b-2, 7 1 
b-3O^*Cs0lC0bit@C0^— 9" 1" ^SCsHClbi 
t@0^-^" 0" §fiCs2^2bitao^-^" 1" 
ifi* §SCs3{C3bitg<D5 f — ^" 0" #»Cs4fC4bit 
gco^-^" 1" ^SCsSi^SbitBOx— 9" 0" ^ 

fififsnsfcotts. 40 

[0 10 5] **Jfi«0««tC«tntf, £DRAM7 

1 a-1- 7 1 b-3iSJ*^H*«ffi8 la, 8 1 b \zM 
ffimffe-?2>V Wv^^m^l 3 a, 7 3bfctt"tJ->^ 

u >ymftmzfemmh5>i;x9 1 2 a-1-7 2 b-3 

T, **ifjf^$rfif5 0t[pI^{CDRAM7 la-1-7 1 b-3<£> 
[0 10 6] E12 4{c:^-ro, 3bitB<ED — 50 



C2IA;i/XSAnCctOCafflh5>yx^7 2 a-1, 7 

2b-Hi«a$n^o 

[0107] w a « % g§ i asyww (024 <Dmm t 2 

- t 3) Ttt, ateJEIEBfc 7 7tA*Stl*itt«f 

PoiA*;wu^;k poib*<d— u^i/jctsssn, mi 
wm^mmn^s 1 aicao v <vss) ©ie^, ^2 

9J*^B*»H8 1 b»Ctt.5V (Vdd) ©WEtf***!* 

nEPJD;£ft£. ft* e:coB#, *ffp]*Hco®ffitt 0 vtcia 
*H$ii8 1 aizttm-tzmmzytfimmv. a£2« 

[0108] *:<D'i£, EI 2 4 <£>Bf £>J t 3 - t 4 Tte, ftj 
»«^A&yWlx^;PK«3eLT, *l*±tf«29J« 
*Hi^ffi8 la, 8 1 b<B*ffi*^ft*ffi1i^coiiiK: 
va-h^ii-^o :tll:J:0, ®S^*CLca, CLcbK: 
fiKfSnTV^««ftt^t)fc^t$nS. DRAM 
71b-2<E>^*Csl(C^— ^g£Xnb£:frbT 1 tfy hl^f 

—9 m%-\3"r) ^fiatsnsttfejc, dram7u-2<d 

«*Cs4K-r-^«Xna«^LT4 tfy h@(D^-^C 

0") Cleans. 

[0 10 9] B#£iJ t 4- t 5 (%2%^m) 

TfcL HttStelH]?&7 7fcA*2ft*«tt«*tPolA*V\ 

-fu^ji, poib^d— u^;i/^t2^$n, suiij^^kB 

Steffi 8 1 al:li5V (Vdd) (&«BE**> ^ 2 IiJ^tk® 
itl8 1bl:(J0V (Vss) ©ttJEE^-en-^n^ftlS 

(«f*Jt2-t3) tt, ^l9J*^Hm*ffi8 1 a(C*f 
*TS««J45t3&«aiaU, R2H««mil8 l blC 

[0110] ^Ofg, Np^iJ t 5 ~ t 6 ©|WTf4, fflfffl 

*Aft/W ^;nc«BeUT, *i*<t^fB2ffl**il 

*ti8 1a, 8 1 b<Z)«ffi&*f|^«attfirVcomiC->3 

— h$^^>o ^ntCiD, M^^SCLca, CLcblC«J# 
StlTV^fH8fttliofcAy»«$n€). Sfc, DRAM71b- 
30^SCs2^T r -5 7 ^Xnb^^bT 1 h*^ hgcD^-^ 

(mtf D 3WfffiPSn*fctt>tC, DRAM71a-3CO$ft 

[0 111] «p*Jt 6- t 7 (»3«^JQKI) 

Ttt, «ttR<EH*7 7KA*3n*«tt««olA3fl*A 

-f poIb^d— i/^;K:s^sn, ^i&JS^h 

*118 1 atCttOV (Vss) ©«JEE**, ^2®J*^H 

*«a8ibfctt5v (vdd) ©«£Ej&«-tn*na3ina 

^nJCJ:D»l*^»!Brt (Wpfflt 2- t 3) 

\t. m i i'j*^Hm®ffi 8 i a «c3*rt?-r *««tt3t**a 

Kb. tt29J»^|ii*ttS8 1 bKi»j6r*«Wtt3tt3W 
[0 112] ft, T—9Mltol2frr>1tm&?Uy9 
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19 

[oi 13] ±mvrzJ:oiz. ^mmm(Dm^m^mm 

{C^tltf. ftR6 k'-y h*^U t. BWPgff (&*^ia 
^*2giJ^iiiig@@8 la, 8 1 bT^J*) 

wxh ( 1 7 u-AaBMK&*mm©«fcs 3 o©-y-y 

«lM<0^itrWfMOitJtS*. 1:2: 4tt4) i£ 
»lfclB*SI$l;:ttX7 Fl'X 
^a-^oftf^S^KifStiS-ar^-p. rt«6 e»y 10 

tu^^o 6 4mmm7n&mm?zz.£tf-v%. mmm 

[0 114] **flra£2&SWlcMS:©:/nv 

Wtt«*©»tft>tt)«/Maoiggi»ffKSie>T^iiBTr 
[0115] d©niS0iiT-«. ?saicEnig$n^)«BE» 

fcCD©7U y*Sr(g)«S-a-afc«>(C 1 71/— AlCPSe.-f 20 

[0116] cio*ifi«n?tt*#i«ii««©«ffi*7 

utT, 'T>/N*-^^A73$n.5*iIi*JE$:2C>{CrtlX 
[0 117] i^5T, ±IEC0^iS^J-C«. Y7F1/X 

0 2 5fc«"TJ:'5K:3»J>7-H*e»|5IK*E«-r*it 
T. &**l^-CO»#J»fcWI8*«a:<. «fcD«*»<^a 

Y7 K 1/Xf3-^©^T-M7*a ^ i' 

[0118] 02 1 <r>mmm^ms<omm\z-D^T. m 

2 3S#HKL/T»S-r*. ^n^-**UD|5]S&:/n.y^£ 
MtliTFTB, ^7X*^!S4i»glSl0 0±l: 40 
«»J' I J3> (P-Si) lOl^ttitlTM^ 
n, Nft*;HFTttU- ^«fl££{gi)Sf •SfcfelCL 
DDJiit^ffl 3*1X^-5. U 3 > (p-Si) 1 

0 i ±\zamit'> 'j 3 >jBta> &fc«y— ht&iMK i o 2 

1 0 3a<ffiBS*lX^S. ^L/T, ^C0±(Cg?'fb->Un 

>mfr*>tez>mm&mmi 0 4^Li^yua> 

(p-Si) 1 0 1 K«ftWKS5«*n*y-X4$«t^HU 
-Y>*«10 5, 1 0 6««EKnW4. KCC©± 
K7 * U ;M»Jg& 6&«JBMftfMR 10 4*^3^ 50 
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m©Mi?Tias$n. co±tcA i #>e>&2>KitfHix 

1*111 0 7di|2«$tlTTU-rS«9 9tt«fifcS*l 

[0119] i®7HSfi9 9 icttrtrrsttiaiaMK i 

llg*»&fc*aBtelKl 1 UJflSKft. itotJ^l 1 lffllZ 

me>*>7— y^ov^ 1 1 2*«iEesn, £©± 

{C I TO*©«91««a»5&-6**l«iJ*«l 1 3#BB«£ 

nxisjfcstix^-s. 

[0 12 0] tLT, 7KM9 9 <h*fr&JS« 1 1 3 
icD^{C«SS(6]Ml 1 4, 1 1 5f^LTMIl 1 6 
jWfcttSn. MlC*tftS«l 1 3±Ktt«3t«l 1 7# 

[0121] mgkm 1 1 6 t LXtt, 'KXh- ^.T^ 

v?m&3f<Dm\z. «»tt»c«ti&M«»«tt«ii, oc 

[0 12 2] fifc, SSCSSt-KtLTH ±i$U 

izmmm^nrzRMtm^mm-r^KH-^m 

[0 12 3] (Sg2©HJ6^«) %2®^llt ^ 
S#f-tLTEL (electroluminescence) ^^St^IV* 

[0 12 4] u®ELif(l H26l;St<t5C^7 
X & -5)^*^1 0 0±l:MS->'J3> (p-Si) 
5;gttI13 1tLTf5E$n> Nft^HFTHU 

-^««E*ffi«-r*fc»icLDD*ii*««ffl*nTir» 

*. ^fiy'Jn> (p-Si) ±KHM->iJa>i*6 
MMMWRl 3 2^Si$n, ^fflilCMoW^- 
4»S>6ft5y-htil 3 3#ffiB£*lX^3,, -tlx 

t. n©±fc*fl:->'j a 1 3 4 

^tt^SyU3> (p-Si) K*««fc»ll*sn* 
V-Xii5FW>til 3 5, 1 3 6*tS«StlT 

i^s. s \z z. <d± \z 7 7 u jMftMBtt t* a> e»&3JIfiU*&gt 

113 7!WB3#mO|WflEiSn. iO±KAlt 
I TO*©2W*ffitOttJIfle^6fe*RltttOiii** 
gl3 8#K«£ftTl>-5. 

[0 12 5] L-T, Hmma*EiaT-S^i6iCiij^m 

wmzwrz vKmm&wmfrztzzwmftmmmm 1 

3 9d*s«*n. mm^mmm&i 3 9KKBsnfcH 
*mn± ics^hh' * > 3 > y v v z 7 nfi <=> & & *— ;p 
saii 4 o^seesnT^-s. jw^aji 1 4 

114 1^1fiSn, CO±K»g|7;U* , J±Si*J(l4: 
I TO^<7)@Bj^i;©«S^e,ftS^V-r ; «® 1 

4 2^iB®£nT#ifi££ftT^3„ 

[0 12 6] *-;^AI14 0^)tI14 1i:tT 
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[0127] i2 7n z.<DELmTe>mv&mf&m-?& 

<D£o\Z. m (R) ftffi. & (G) ftJB. 

(B) &m<D3-D<DZra-y?-t:Ml&-2tlZ>. frfUyp 
pq\Z\t. WMzr — ^ £ BEt&TT SDRAM 7 1 gjifflTF 
T72t. VyUy~>=L®&7 3 IlfflTFT7 4 
t, ELgf7 5 i^RftSnS. 10 

[0128] DRAM 7 1 tKiiffl T F T 7 2 teSiSi^— ^ 
©fcf-y hK£-£l?RI?&n«. 09* tf, 02 7te6fH© 
DRAM7 1 tglfflTFT 7 2 SrtgATisO. 2' = 6 4 

[0 12 9] U7l/-y->3.|ElK7 3 tt. i8*]fiM*Sn;fc 
2O0-T>/W I V 3, I V4i. Ue©-f >A'-^ 
I V3©A*«ftt8ffl-f >/\*-* I V4C9{±i^«-? 

toiuitc»ttsnfc»aTFT7 6t**r-r*. 

-fWWIV4©HJMfH IiITFT7 4©y 
— h*mc»ttSn, 111TFT7 4©V — XflHFK: 20 

[0 13 0] U7 1/>7->j.(hISS7 3 tCH, 6OC0DRAM7 
1 ifilfflTFT 7 2«*afe^JfcS5«tSnT*D, 
TFT7 20Uftl^>t^i, ;*tJ$;-f SDRAM7 1 

[0 13 1] 0 2 7 0ELS^8SIJ, EL$f7 5 <D 
fcfTMm £ *MKp-r * d <h K J: 0 . »W*« £ £51 U T V > 



s„ «*.«6 4»«*issfT'5«i 



12 8 cj^-rjes 



1 7l/-A^P B 1tC^TBtP B 1©S^S6^>0-9-y7U 30 
-AJ8M*KW\ #-y-^7l/-A»P a 1fflMf B 1 (IH0 
©HSB#) (Ditm*. 1:2:4:8:16: 32{C-TSo 
fit, Bimx-^wfiiic^DT. 7 U-AMilW 

[0 13 2] 12 2 8 AttiS^x— 1, 1, 1, 1. l)©iB 

028 Bitmm'r— ^(i,o, i.o, i, ooia^cD^-& 

£#I£LT, RIBSCELSB^^IRKjSlfl-rSMllHISl 40 
7 1/- A \Z t)fz 0 0* V fz h (D-Zdb S „ 
[0 13 3] JJTF. HI 2 7 0EL**S«©»ff*lftM 
f-5. £-f. l 7-K^Wi~W(i+5)S)Htr^->LfctRSg 
T. f-y h^tCx-^^dlC^-r-SdiJCiO. DRAM 
7 l^WBiiSix-^cDg^i&^fTtens., 

[0 13 4] DRAM 7 1 ^(Df— ^m^^^f^TT £ 
t, JMTOSAi~SA(i+5)£frJPTS£<ht£<£9, 6 
^©glffl T F T 7 2 ^-^f -311; t t5. £0 

2 zmizizmz* so 



[0 13 5] iltUCcfcD, ^->bfcCjifflTFT7 2 IC 
&^2nfcDRAM7 1 ©f-i'iJU: ij 7 l/y ->aHB 7 
3l;A*$n5. £<Z>0#*Tte, MMAtt/W 
iITFT7 6ttt7LTU5. 

[0 13 6] IS(»*A4D-l/^;H:lT»aT 
FT7 6^>^«, cntCcfcO. U 7Uv>3.m& 
7 3TU71/7 S'a.BMfrWfrten*. 

[0 13 7] -7A ttSCftjftKllCtt. 0 2 8Ai:|ilI» 
©0 2 8 C©«t5&lE^;^^«iS&$n5. 

t. vyuy ->3.im^7 3 wm^avw ws;i/T&n 

fcf, IMTFT7 4dit>l/. 02 8 ACOHfe}^© 
Pel, ELif7 5 

[0 13 8] DRAM 7 1 ^*»SratJ^-f 3 > 

yiELi?7 505il^$>^t — aO«W"Ctt 
&<, ns„ mZ-tii. 02 9AteEL 

[0 13 9] H2 9B«EL«?7 5<!)»)eiH 

<£>— gB£DRAM7 1 ©^-^M^TtCfiJffl-rs^J^TRUTV^ 

lfflTFT7 2 -^DfST F T 7 6*t7tntfJ;K 
[0 14 0] 0 2 9C»4EL*^ 7 5®«ff*M 

tDRAM 7 1 CDx-^Mtft£«(Sl«I5''1'3>yT-fT^-5 

S<h-T<*(Cte3tfflTFT 7 2Sr^-7LTDRAM7 liU7 
Uyi/a.m&7 3 <fc£#SBILTDRAM7 l©f-^SEIr& 

CTTFT7 2(CJ;0DRAM7 1 GD*H£ U 7 U -y 

ffitt^t ufc s&-r s Ai £ d- ^.wc-rs p v v z> & 

5t£>S„ fSttS'— ■^Xtjl^'JB&rS'— dr>X£±< 

[0141] 029AiOfe029B ©?j#fSft»tf.S]£ 
fi<T€f. 02 9 B J;0 fc02 9 CCD75^7tW 

[0142] ^nmmm-xnt. DUMvyuy^^^t 
0>ejBv>&#t. DRAM7i®Miap^;i'**B-r*«06**r 

L-fc@?ST*n«fiStCt)ifi*^^*tnItgTa&S. 
[0 14 3] 

n«, «igc© i h^ijTii*s*«u i e-y 

[0 14 4] Sfc, *jt#0#fer<*:IC, ffiWOS^S 
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[0145] s&ic bj^— H»*»^*fc«>. Mmm 

[0 14 6] Sfc. iitSltyh^t'JT, 5 s — 5> 
[BiB<!>1ft¥&K9H 

[Hi] **wfc«a*»a*Si«©-*ttjgiBo*i6 

[H2] 1 n3R»®«jfi«wTH. 10 m. 

[0 3] #BJH*«tt©H«tf«RGB<Z>#eTSfc*fll 
£r^T0. 

[0 4] B*7WaMflffl©ia(B#lJ«£*T:/ny£r 

Ho 

[H5] ^^u-fejn imm<D®mmf&&&QWis<7K 

[0 6] »JB*2rtKSRAIIt«ttK*KlEllS*Rttfc*J« 
E8S0. 

[07] -&v-\*mm7&<D®&mo 

[0 8] n*'7-K«l«ji*»iWr-BH. 20 

[09] : r—s'mhmi&mmup+, p-s#*rrs«i 
**-rnis&0o 

[010] VRAM 4 tVRAM^l > h P — *y 5 JtVy^y ~?\Z 
£ <h #>tz : T4 X 7 s U"f P > h D — 7 ® :/P y 9 0. 

[011] T-J-ntrrtyyTT-WOl^y hTZW&xk 
-f 0. 

[01 2] 'h&W^^Wk-t^TI-uVnyVT 5 io« 
£^-f0. 

[013] U^;l/->7^W— ^JSr^flHlSSH. 30 
[014] 01 3 «HIS&©Affi^&^^-r0. 
[015] T±U?ny 77 5 1 HS2<Z>i$MI&len&BI. 
[016] 7^-D^ny7 7®A#:»«l«*SriaBS 

0. 

[017] 1 fcfy h^tUO^Ijg^^f 0. 

[018] 017 C ©DRAM 7 1 #fjt©^-f 5 >^0<, 

[019] **U£#&»€MftS.*«££. fr¥ttT« 



24 



«^^Jt«Lfc0„ 

[02 0] DRAM 7 lftjft® 1 t*-> S^'J^sfllJlLTia 

£^-r:/p-;/£7 0„ 
[02 1] DRAM 7 l&ifiro^USrfiJfflLTiSiiiTl'-r 

P -y ^ 0„ 

[022] 021 \z&rt%-^mm<DmM<ffij&*m-? 



[02 3] 02 1 iz&iizmstmmm&omi&mtiLm. 

[0 2 4] 0 2 1 fc*»t*«»**S«OB»^-f 5> 

[02 5] DRAM 7 1 mfcO** U LTHijiT' U"f 

T^P-y^0» 
[02 6] EL*^©1»ISfrffl0= 
[02 7] *»BJtc^^g^e^2©HSg^SgSr* 



[02 8] 71/— Ah^yU— A<h©B€^^*-r0. 

[029] fg^anwtx-^HSfjamtcDMffi^-r 
0. 

1 HtTU-O 
2, 3 7H^T3-y 

4 ^jfc^'J (VRAM) 

5 VRAMP>hP — =7 

6 CPU 

7 mmmm 

1 1 ^^r'J-feJl/ 
1 2 x—^A'X 

13 h*-y h&ffiUjISgS 

1 4 -7- FflUBHiBB 

1 5 W7~ay Z^lV?*? 

16 ft70y ?±U?? 

1 7 ->7 hl/yX? 



[0 2] 



B 



RGB 




SW5> 



C2 
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[01] 



[04] 



6 

| CPU 



LI 



VRAMa>ha— 9 



—3 



VRAM 



14 



16 17 
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-a 
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j 

— •> — 
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L 
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U. 



I 01- 



Adrs-V 1 - 
DATA-t^h 
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13 



12 



[H5 3 



21 



22 



24 
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T 

23 



7 
K 

a 


5 






□ 

% 








28 — 










3f7D7*7 s a-7 r 



ii 



27* 



26' 



29 



32 



—31 



1 2] 



1 5] 



51 

/spi rvfn 



1.65V 



8P1 

52 ' l"<JW<7» 0:3v W 

(**ttW j "SW4 y+aM^T 

1.5V 



— wjwu — it— M 



-OUT 
J X 0:5v 

1 54 
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[0 6] [011] 




[08] 



H7-HI 



Si 



_ S 



][ 



en 



=5 



5 



□I 



IS 



-0- 



W>I— I 
□ 



r— r 



"B 



jo-pa 



rzt 




1 0] 



I 

GO 



CPU - 



VRAM 



l/T 



41 



r 



45 



7 



46 



T 



47 



48 

JL 



l/F 



RFO 



43 



7 



CLOCKS* 
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DATA, 



( 17 ) 



&m2 002-175040 



imi 7] 



B 
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1 9] 



A. £B«fl* 




mm 



is 

I hJiiu fCT 



tt 



Off" 



t3=:tl 



1 1 Fff 



iddtr 



I 



tr=:tr l 



IT U W 



iimtgmtiniiB 



TT 



■ 



9-K.P0Li2.Vdd t Vn 



9-K x2, P0Lx2.Vdd t V» 



1~1/«T#RW 



1-1/ CfrOflfk) /(3)»»tt) 



[02 0] 



61 

/ 



l/F 



EnaW»" 



24 



22 



14 



11 



DRAMS*=E'J 



63. 



13- 



2B 



9** 



(2blt=i-$o| 



29 



12^- 



90 — ' J&S1& 
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[02 2] 



. 73a 77a 



77b 7?f> 




Stt3 

DRAM7t«-1 



0RAM71S-; I 



'S5 



DRAM71b-1 



723-2 CLca ^^^vlam cUb 
Vcom 78 Vcom 



URAM71b-2 



DRAM71B-3 



DRAM71b-3 



[02 3] 




3 XTKUX^zi-* USfftTWSP 
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[EI 2 5] 




XCLKXST.YST 

DATAADRS, 

SHUT 



SYSCLK.data.Kfrs. 



VDOC3V) 
VSStGND) 



m2 6] 
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[0 2 7] 
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i 1 r 
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[H2 8] 



1:2:4:8: 16:32gtt 




sf 1 sf2 8f3 sf4 sf5 



sf6 
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sfl af2 sf3 sf4 sf5 
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12 9] 



II I I 



9-9Wm. 
8ms 9ms 



2. mmMzT-vmzm 



B 



Hill S I I I 



3. $tfBaam*»5^E»te*wT*. 



mi i i mi i i 



[SUB] ¥j£14^2£28B (2 0 0 2. 2. 2 
8) 

[*tt*IE 1 ] 
[¥lft*jE2] 

m^-9mzmm'f-9 ^^-r^f-9 
Hmx-^-y-^u >^T-5-y->7 p u c© 

<0**&ffS:3*««t. ^S&£»g$C©giJS7RiHifi£ 



M££tt£lTKtt&tt«£ll!l&i*Mf&. WE— 
©f- 9 « t t J6 b T^tt 6 n* SB 2 S'J 

[»**2] waa— o*aE*i:itt82«i©-x6aE«i:tts 

Mia-o^-^Hi. z.<D-<DT-9&£mm-rz>{&<D 
©**se. 

[»*«5] iHB«»o»j*siB*o-tn-Fntt. tats 

BiSi-r- :*©£•;/ NCSJfiLTRltsn, WEH*'5*- 
^©MSB(Most Significant Bit)fi'J©t*^ McftJ&T 

flf$Qi 4 tc!2«©*^^«. 

©Jt^tt. 2©^irftfcl2££ns£<h£<l«ia<*:ir3iii 
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it* 2 iij^^fflj^i, as 3 «7- K«iK««anfcjB 3 m 
m^nmt, s^?— K*K«ttsn&*4BJs*iH3K 

ESc©*^ss. 

ifcjsut. fjEx-^iiWEi Mtu <h©« 
rat&g 1 1 ] ttrts i try h * * u o»ss-r**«cffl-c 

©MEl tf-> M^Ut, #•&£§©*!>&< tfe— o©ffl 

91 1 o icE*c©s?^i£B. 

[M«qf i 2] mgi tfy h^^Eijo»S5-r***fflT 

lMtftCMrtStt. lBJRrtfctt, *feJH©*R©iMe 
1 M^Ut, »efl3©1Mfc©i»El f7 h**'J 

*6fl§©*sc©«»ei \*v k^^eu £*««w-&n, 

SfiOjfflEttft© 1 t'yh^t'JOfflaHI^CSfto 
TV»*dt*«r«fr*lll*9il 0 ££*©**£«. 

[f»$g 1 3 ] ^tC^JIS^tlfc^© lfyh^t'J 
d^^S^^EU-fe^t. 2{@J^±»0f^<@«Hi(gHl f-y 
h*%UCStftlTKI*&h«WIMIff&. &fC©SfSl 

nets, tt&»*#-©fWBi try h^tu/iwn. 
»*jbi4] tiiies'j'7- vmimwLiiti'bViiimt. 

ffi^^i i 3 ££*©£*%&«. 

CD^S^<h, ^CD^iii^<Z>5lJ*|R]JC?&rpTBee$tl« 
MBftlsnft*. ftftE7-^fftKH>l§H&fttfilftE;££«UB 



mawm? 7 v >^<t. 

^usst. WEfcUfcx-^Kg^x 

M2tlZ>n (n^l) fiwfg HiJA^BSti. ^2r- 
^«K:«l£3n*ffiEnfl©36 2 **tt 

[W*9|l 6] ffiE^UJBtt. DRAre*Wc£n, WE 

so»«t b act jwihi * t> % . #j«<r«!iH tt-t n-enwf 

Wfi $ *>W<£ t> TVs -5 d £ $ftfR £ f -5 »*91 1 5 IcG 
<£©^^gg, 

iff 5 U7l/?i':iiaift£«;)t«c&£4Hk&r<&tt$ 
11 5 lcE*©*jS8S. 

tttN*T"TSlfiSc©EL (electroluminescence) Pff^p 

«-B*©&er£Ki— ^-r^Kw-sn. 
ME«#®»T«i*snifc5*-*©i&afc:jEi;T:*> • 
7>> f x^tt, ;t>©<h#ic, i -y L/-AiKi:ltf 

^-^tfiWfftltBcoi fcfy h^'Ji, MGttft 
© 1 K7 h*^ U ©^n^n©ttf£JfoUT*JT£fe«# 
jABT*«*tPati*EL*^4:. MettftOl Vf— 

e)^^©^-n j en-e^fl'-r^)^s^&ti^-r«.fa^€rHt( 

[K*9I2 0] «rE^^iJ«tt, DRAMT'«fi£$n. buE 
DRAM©^ffil^^^$raiE-r^'J 7 1/ >y ->a. IfilBSSrWEa 
^rtfC{tx^Cl<h$r^mi:-r^»*JSl 9(CE«©*^ 

SI. 

[»*JS2 1] WE'J7U-y->iIUK«. f}E«itlH]8S 
S-*ta^.Cli:€r<t#gS[£-r«.W*3S2 0 

[ffi*5!2 2] ME IfilSSti. 2 0©-f>A 



Mo 



1*58 2002-175040 
[i*«2 4] WIBDRA!l«C««FSnfc«BE*. jHB , J7 
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(51) Int. CI. 1 

G0 2F 1/1368 
G 0 9 F 9/30 

G 0 9 G 3/30 
3/36 



3 3 8 
3 6 5 



F I 

G0 2F 1/1368 
G 0 9 F 9/30 

G 0 9 G 3/30 
3/36 



3 3 8 
3 6 5 Z 
K 



F^ — 2H092 GA59 JA24 JB22 JB31 NA26 
PA06 QA07 QA13 
2H093 NA16 NA31 NA51 NC03 NC09 
NC11 NC14 NC23 NC24 NC34 
ND06 ND17 ND39 ND49 NF05 
NF17 

5C006 AA12 AA22 AC26 AF04 BB16 

BC06 FA47 
5C080 AA06 AA10 BB05 CC03 DD26 

EE28 FF11 GG12 JJ02 IJ03 

JJ04 JJ06 
5C094 AA02 AA44 AA53 BA03 BA09 

BA27 BA43 CA19 DB04 



